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AB Saturable absorption, polarization, and retroref lection are integrated 

into a single solid-state optical element. The optical element comprises 
an undoped substrate having front and rear surfaces disposed at a 
predetermined angle. A dielectric coating is disposed on the rear 
surface of the substrate, and at least one saturable absorber platelet 
is disposed on the front surface of the substrate. The saturable 
absorbing species used in the platelet (s) are either F,sub.2 - 
color-centers in lithium fluoride or Cr.sup.4+ dopant ions in one of 
several suitable host optical materials. Linear polarization of the 
laser beam is achieved by orienting the input face of the optical 
element at Brewster's angle. The dielectric coating (mirror) on the back 
surface of the optical element provides 100% reflectivity. The optical 
element is a monolithic, simple to fabricate, easy to align 
multi-functional element for use in a laser resonator. The optical 
element provides passive Q-switching, discrimination for linear 
polarization, and laser beam reflection. The mirror is an integral part 
of the optical element, and it is easy to align the integrated 
polarizer. By aligning the optical element for retroref lection , the 
Brewster's angle condition is automatically met and optimal polarization 
discrimination is achieved. The optical element improves the quality and 
efficiency of lasers in which it is employed. The present invention is 
easy to align and reduces the niirober of optical elements in the laser, 
thereby improving system reliability. 
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